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Take four lots (a), (6), (c), (d), of clean bright nails.

(a) Boil tap-water in a test-tube until it begins to " bump," showing that
dissolved air has been expelled. Drop the nails (a) into the water and boil
again for half a minute. Pour melted vaseline over the surface of the water.
This excludes air, so that iron and water alone are present,

(6) Place nails (6) in a test-tube full of ordinary water. In this case iron,
much water, and air are present.

(c)  Place nails (c) in a test-tube with a few drops of water.   In this case
iron, a little water, and air are present.

(d)  Place nails (d) in a desiccator over sulphuric acid.   In this case iron
and air alone are present.

Leave the four specimens for a few days, and examine the iron. Rusting
should have occurred only in cases (6) and (c).

Pour 100 ml, of 15 per cent potassium hydroxide solution into a 500 ml.
flask fitted with a partly bored cork and shake. Allow the flask to stand
for two days. Boil a large bright nail with distilled water as described
above (a), and push it through the cork into the flask, leaving a short length
outside. Allow to stand for a few days. The part of the nail inside the flask
which is exposed to air and water in the absence of carbon dioxide does not
rust, whilst the part outside, exposed to moisture and ordinary air will rust.
It has been found that even if liquid water is condensed on the iron inside
the flask it does not rust.

It will be noticed in Expt. (6) that the undersides of the nails remain
bright, and rust is deposited on the top exposed to air. This indicates that
the iron passes into solution, and the solution is then oxidised by the air.
Pack a number of bright nails tightly in a jar, cover them with a piece of
hardened filter-paper, and pour boiled distilled water into the jar. Bust is
deposited above the filter-paper.

Dunstan, Jowett and Golding (1905) found that iron rusts in moist
oxygen in the absence of carbon dioxide. They assumed the reactions:

Fe + O2 + H2O = FeO + H2O2

Fe 4- H2O2 = FeO + H2O

2FeO + H2O2 = 2FeO(OH).

They were unable to detect any H2O2 during rusting, but a trace is said
to be formed by the action of iron amalgam on alkaline solutions (Schon-
bein ; Wieland and Franke, 1929). Vernon (1935) also found that carbon
dioxide is not necessary for rusting and even retards it.

According to another theory of rusting (Thenard, 1819), the different
parts of a piece of iron act as poles of voltaic cells and solution of metal
occurs as the result of local action. Iron in presence of water is
supposed to react primarily as :

Fe +2H' +20H' =Fe" 4- 20H' +H2)
and as the process is electrolytic the ferrous and hydroxide ions appear